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WATERFOWI. PRODUCTION IN REiATION TO GRAZING

lEO M. KllSCH Nonhlrn P:nhio Wildlife lmur:h Cenm. .lun-.mown. Ncﬂh Dulolu

.; vt —w. Dbl showed that patr numbers, nesting

Abmncr. A -l-scar pmducllon lllld}’ ol’ upland ncslluu \\nlcrlo\\l on i!lo Missours Colcuu aren ni’ North
nsities and nest suceess were generally reduced by grazing,

_r-,'

It is suggested that cover removal sueh as regular geazing and mowdigt be discontinuied on areas managed ™
- pulmarily for \\.nlufm\l pmducllnn uml thnl mm:m,uucnl pmtliws which ereate llunsu nmk cover bo sub-

" :-_ L titwted, -

N .

Wetlnnd drninngo s mpldly rcduclu;,
wnlcrl'owl production in the prairle pothole
reglon of North America where Smith ct al,

" tal duck population is produced a an aver-

¢ lnnds inclade’ pro&.rmns of I'deml state,
“ el provinciul governments and pri\'u!o

_'Q'm averngo’ of 138,000 ncres are dmincd
'x each ‘year in the anotus and Mlnncsotrl
(\lorbnn 1969). : -

i

*(1961) estimnted that half of the conlinen- :

-age year, Efforts lo preserve prafrie wet--

- conservation org,nniz.ulions in Ihc United.
3 States and Canada, - Despite these cfforts, -

4’.

sults from ch:mgus In ng,rleulluml land usc.' o
This Is. especially true.on private lands’ = 775

where potlmlcs remain but lack of nesting
cover may be scriously inhlh!unb produc—
tion (Dw}ur 1969).

This paper pn.sculs tlu. rcsults of n -l-"j'? .

ycar study. from-1965 through 1968 on the

relationship of waterfow] ' production “to -
land use, with cmphusls on ;,mzim,. Its -

purpose is to provide habitat management - -
guldetines for incrcns!ng wntcrfowl produc- <
~ton. -
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The Woudworth Study Area is slmuled

“in northwestern Stulsman County, Nosth

-———-—“—i R ey

\\

" Dakota, in the Missour! Coteau physin-
" graphic arca. Land use on the 3,510-acre

studdy area §s primarily diversified farming,
The approximate ncreages v cach Jandouse
category during the study were: pasture—
1,360; cropland—770; “idle land"—740 (not
grazed or mowed); and hayland—210, Wet-
lands covered from 250-570 acres, Building
sites, ronds, railrond rights-of-way, and shel-

“terbelts totaled about 160 acres. )
The 640 wetland hagins on the slndy arci

covered about 592 acres and had widely
varied characterdsties, ‘Their size ranged
from a fraction of an nere to slightly more
than 53 acres ond averaged 092 acre. The
depth of somo s reguluted by natural spill.

ways while others seldom, if ever, over-

flowed, "Maximum water depths ranged
from a few inches to over 10 ft. A few con-

tained fresh water but the majority were
. slightly.to moderately brackish, ‘
Tasture and idle fands were either native |

grassland_ containing cxotle grasses and

forbs, or fame mixtures of bromegrass’”
- ( Bromus incrmis), quackgrass {Agropyron -

repens), and alfalfa (Medicago sativa),

Hayland was cither native grassland or al-

falla mixed with tame grasses. Seattered

- clumps of Lrush of the following genera are -

Jourtial of Wildlife Management, Vol, 33, No, {1, October 1969

Tound on both fdle and grzed native grass-
lands: Symphoricarpus, Elueagnus, Cralue-
gus, Prunus, and Hosw. Croplands were
used for producing small geains,  Alout
one-uarter of the cropland was summer
fallowed each year,

METHODS

Six plots ranging in size from 41 to 91
acres were selected for dntensive nesting

studies in 1907 and 1968, An attempl was

imnde Lo minimize varables olher thas lund-
use by selecting plots having shmilar teerals,

wetland disteibution angd classification, and

uplundd vegetation.  Characteristies of the
plots are presented in Table 1.
Crazing intensily was judged by \'isunl

fuspection of restdual vegetation in the -

spring before the current year's growth be-
gan, Pastures with % or more of the previ-

ous year's growth remaining were classified © -

as lightly grazed, those with % (o % us
moderately grazed, and those with less than
% as heavily geozed, In terms of lvestock

use, lightly grazed plots were stocked at a0
rate of one cow per 9 to 15 ‘neres orone

anitnal unit month (A.U.M.) per 0 acres,
moderately grazed plots at one cow per 5

to 8 neres (one AJUM, per 135 acres), und 3

hieavily gruzed plots al one cow per 2 to 4

acres (one A, U.M, per fraction of an acre). -
Surveys of water ar: as and counts of wa- -

terfowd pairs were mede at 10.day intervals

between date April and late - June. These

were conducted by walking or driving to
ench wetland basis and recording pairs,

lone males, lone fcv.al:.s, and groups of each "~

species,  Duplica fon " in counting  wus

avolded by not flshing ducks ar by watch-- -

ing them until “hey landed if they were
flushed, Obser ation of pairs, lone deakes,

or combinativtis indicative of pairs were

used to’ cslinmlc the breeding populnlfun <

(llnmmond unpublishcd instmetion man.
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N “'. Table 1. Chaiacteristies of rample plots lor woterlaw) nest study, Woodworth Stutly Aren, 1947-40,
T Prar Urt.asi CoLann Wertasn Wi n'&.. Irng oy
i N, Viuktarios Lasxp Usk: Athis Athts I LICTTIYELYH
Grased
.- 8 Nuthe grasshiund Ligluly grused {1T¥5 309 as 13,185
: and ablallegrans
: T Nallve grassland Mudemtely to 5.0 (133 19 5,200
< lwawllr grasend
1! Natbve geasslagid Heavily groced 8.0 13 33 11,930
Total 1045 LT . Tl 30313
Unprazed - . ) ) L
-5 - Native gmsstand - Mdle TR 88 18 A,
el alfulfagraas . L _
6 . Notive grasslaml e aan 15 . an 0,300
i Nattve graswkaed - Wdle 41,0 202 L 06 I....'J'i'-'n ]
- Total 1550 . - X5 150 20,765

unl on fily nl lhc Norllu.m l’mhie \\'ildlil‘c
l!esunrch Center).

" UTTT Four nest searchies wire made each year

al. approximately 2week intervals from Inte

* Mpny through July,” Searching was done

between 7:00 ast and 1:00 vat with the use

" of a cable-chain drag described by Higgins

2 “etal (1968). Poired plots in ungrazed and

_.m,._', ~ grazed \'q,emuon were searched either. on
o the satne or subsequent days.

All nests loeated were exnmined to deter-

of cgys, cover typc cover candition, and lo-

~ cation with respeet to water. Ench nest was

- mnrl.ul by & strip of colored tape or u sur-
~.veyor's flag attached lo vegetation: or a
. stuke 10 to 20 ft from the site.. Nests were
visited “after ealeulated hatching dates to
dt.lcrminu thelr fates, :

= Brood production was cstimuted on the -
busls of surveys of all water areas during

. oo tuid:July. and mid. August_and, augmented

L 2' : by incidental observations. The minfmum

K -number of broods was estimated by climi-

_ - nating from the records al) duplicato obser-

_vatlons as indicated by specles, date, locn-
tion. ngc-clnss. nml numbcr of youuz,,

" mine species, «tage of ‘ncubation, nuinber

' Predutor activity in and near tiag trecks

wus mounitored by clearfng afl vegelation

from 3. x 3-ft plots and covering the ox-
posed areas with about 3 inches of ditt "

sieved through Yeinch hardware cloth, The

~ plots were then sinvothed and dusted with -

firie dirt sicved through window screen.
Iols prepared in this mauner wete exom:

2 ined after 24 hours for. c.\'iduncc of predator .
' ncllvily ‘ . .

RESULTS

Palr Populaltons - -
Pair populnllons of dnhbliu;, :lurLs prin-

cipally blueswinged teal (Anas  discors),.

gadwall (A strepera), mallard (A ‘platy-
rhymchos), shoveler (Spatula clypeata),
und pintail (A, acuta) o grazed and une

- grazed plots are compared in Table 2. An -~
average of 21 pairs per 10,000 ft' of shore " F

ling was found on ungzazed plots and 15

pairs'on grazed plots. The observed differs =
ences would have bu:n greater if the popu-.
lation on plot 6 had not Lieen especially Tow

in 1088, This low population may have

 been cuuscd by the prcsencc of red foves

e Y T A . M MY kb



- hayed, cultivated, or grazed Jands,
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Table % Myrbens of paity of dobbling ducks on 1ample
plos during wid-May, Woodwarth Study Ares, 1947-48.
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Toble 3. Effect of enttle un numbens of poin ond nevh ol
ducks, Woodworih Study Avea, 1947, .

Nvstmrit e

Tropnt .0 Baons on J0 0N
Darsien Paine ¥

FELE v SioneLise

1 - 3

Uﬂr: ?l.‘ .\l ::' '(':\ e
Dag: Main Nests Pain Newy
June 1-3 20 14 21 10
June 20-08 0. [ 20 )]
Pereent chapge <353 .57 =5 =10

Lot s
N, 1967 Lutin {4/ 108 Asversne
Crazed
] 18 12 13 11 2
v 11 8 a2 18 a0
H 15 L 15 i 12
Total 4 29 Awvg 17 13 15
Ungrozsed
i 18 15 25 23 20
G 12 5 10 8 14
10 25 30 20 o5 a3
Totnl 53 50 Awg 22 14} 2

(Vilpes fulta) which had o den on this 36.
aere plot, Fox dens were not observed on
or ticar other plots. No apparent refntion.
ships existed between grazhag Intenally and
pair demities on the geazed plots,

Further evidence of the difference in pair
populations on fdle and grazed ureas was
obtalued by compurtug pale data for 100
alditional Woodworth Study Area powls

from each of these land-use categories cdur.

ing 1967 and 1968, Pouds on grazed arcas
averaged 17 pairs compared (o 21 pairs per
10,000 £t of shoreline on ponds in tdie areas,

Similar observations have been made by
other workers. Salyer (1962:40) studied
pafr use on 6 sections of land on or near the
Lostwooud National Wildlife Refuge in Notth
Dakatn, He observed approximalely twice
45 many pairs on {dle land us he did op
stnflar units of moderalely grazed or lightly
grazed Iands. Martz (1967:242) noted that
nctivity of prenesting pairs was geoater on
wimowed thun on mowed units in his Norih
Dakota study area, Drewien (1968:39)
found wiore pairs per pond tn Soil Bank and
other {dle land in South Dakota thun on

It addition to this effect of cover removal

on breeding populations, pairs are appar-

[ 1

CTaeotyone searling eaile entered oy Jusw, 13

ently ale disturbied by cattle and tend to
move from areas where cattle graze or cone
centrate, . In 1967, the pair population
coniled on plot 8 was 20 during the june
1-3 pair survey (Table 3). Cattle were

- placed §n this plot on June 9, and ouly 9

pafrs were found durfug the June 20-28

survey, Conversely, the pair population an

plot 3, where eattle were exeludéd, was 21

“during the first survey and 20 during the

latter,
The effects of disturbance by eattle were
also reflected in nest densities on the above

“plots. There were 1 active nests on plot 8

during the first survey and 6 during the

10 and @ during the first and latter survey,
respectively, The change in nest densily on
plot 8 was not a result of nests hatching,
Hammond (Personn! communication) ob-

" ntter” while ‘on plot 5 nest densities were ™

served o sfmtlar reacton of bréeding ducks -
to cattle on Lostwoud and LaCreck Na. .
tional Wildlife refuges, He reported that

female ducks tended to avold sites where
catlle were' present during the preresting
perlod and when selecting nest sites., He

in pastures to those in surrounding ungrazed

uge, ' ' )
é '
1

Neil"Den:ilies '

‘noted o movement of females from pothioles

ureas on Lostwoad National Wildlife: Ref-

~Average nest densities on yample: ialols,

duting 1067 and 1963 were 0:17 nest per

Lt ;: o ;_!

(
|
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* - densities in Klle cover. ,
.. Moayle (1961:117) found undisturbed up-
- land grassy areas qnd Soil Bank fiekls to be -

Grazine Nesaten 10 Watenrows, l’uuum N v Kinch  b25

Table 4, Demities ol duck neths on somple ple*s, Woed.
worth Siudy Area, 1767 and 1943,

oy N, At
N Niwia Fian Nestedcur
Crtzed
8 30 0.23
T | 0.049
1 b 010
Tt GO MAvemge 017
Ungrazed '
8 B ¥ | 0,20
N (1 25 0.31
R J0 ,0.5}1 .
Total 89

Averuge 0.24

nere on grazed plots and 0.28 nest per aere
on ungrazed plots (Table 4). The lightly
grazed plot hind o higher nest density than
the heavily or moderately grazed plots, The
lowest nest density on {dle plots was eoual
to the bighest on grmzed plots, -

When comparing nest densities oneshould -

comsider that the cable-chuin deagg was
more officient in grazed then in idle cover.
Ninety pereent of 10 previously located

-~ hens ot nesls were floshed -when dragged

- over in grzed cover, while 67 pereent of -
15 hets were ﬂuslu.d hy the drag in kile
coven

Other olservers hm*u reparted hfg.h niest
R. L. Benson in

the most fuvored nesting shes for dablling -

ducks in Mimesota, A demsity of 0.7 acte
per nest was found by Keith (1861:63) on
an ungrazed area fn Albertai Nest densfties
found on Valentine National Wildlile 1tef-
uge, Nebraska, by Camphiell {Unpublished
report on filo at the Refuge) were from
three to five Uimes greater on fdle thim on
grazed and mowed arens. Martz (1967:
211) found consistently higher nest denst
tivs on unmowed than on mowed areas at
Lower Souris Natlonal Wildlife Relfuge in
North Dukota, In Jown, “the heaviest con.
centration of [bluewinged] teal nests, one
per L3 acres, was found on the 30-acre un-
grazed island , . " (Glover 1030:34). Un.
grized meadmws, which made up 8 per-

cent of Uie study area, accommuotated 87

pcri.unt of the 593 uests found by Sowls
(1955:67) during studies fin Munitoba,
Canndn.  Ungrazed .meadows - studicd by -
Sowls tnelnded mowed mul unmowed veges '
tution,

Nest Success
Nest, suceess was  caleulated frum 352

land-use categorles of the study arca during
1085-68 (Table 5), Nest success on une
grazed areas was twice as high as on grozed
areas. Samples for hayland, cropland, and
odd arcas were tao small for comparisan,
but the relatively poor success when com-

LA

tob!i LR Dui-nl'lling wecens by I:{ad e, Wooaaonh Study Areq, 1955«1948 lall nests locoted on upland rite).

. ] Sk .o laseUse . T
"Uscnazen . Gaazrn - Odd Areast Hayland  Croptand - Torats
- Nests hatched N | TR ¥ SR SN O 1 T B4 A
Negts destioyed or o s ' oo
deserted - 100 105" . TR 5 ., 0208
"Total nests -1 122 8, 5 8 a8
Peroent hatched - . 2g - L 14 20 1w Saxsc e

& {ncludes botated 'clumps of sexetatlon containbug Ieas than 3 actes and stips of cover 200 It or lew o widih such
1} l!nu:h targing, fencerows, roaliides, anod raitivend :lr.hl-ol-w-u Mot such areas were [n an Wis conditi on,

L

duck nests located on upland areas i all 7

cely Tt
PSS N A S
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pared to the larger areas of undistutbed

cover Is probably ndicative of a true dif--

ferenice, .
1 Lelteve it netual nest success in une
grazed cover was even’ greatee than the

©100-pereent differeuce the data show, e
peated nest searches with the cable-chiain

drag during 1067 . made vehlele Arails
through the dense ungrazed cover. These
trails remained throughout the winter of

. 10157-08 andd nest searching activities dueing

1968 kept tliesn open, fncrensing the extent

. of predation. o '
Eyidence that red foxes used the vehicle

trafls 05 access routes fnto kdle cover was

. abituined by placing 19 dust plots in the
- vehicle trudls during 1968, Fox tracks were

found during 43 pereent of 58 exposures.

- Twenty plats were placed out of the ve-

hicle tralls in ungrazed areas for comparl-
son, and fox tracks were fomud on only 8
pereent of 60 exposures, Capel (1963:61)
found that dumny nests located close to
catlle truls suffered higher losses from
predutoes than those Jocated some distance
nway, T e

The adverse effect of velicle trails i un.
grazed cover was supgested by other infor
mution, 1In 1965 and 1960 prior to use ol
the drag, observed nesting suceess for 25
nests located In grazed areas was 20 per.
cent compared to 468 pereent for 40 nests
found on idle lands. In 1967, the year the
cable-chain drag was fisst used, observed
suceess for 51 nests in grazed areas was 10
pereent aud nest success for 81 nests in un.

- gruzed areas was 28 pereent, In 1968, when -
cleared trails were present ducing the en-. -
* tire nesting season, 15 pr cent of 46 nests
* found in grazed arcas brtelied compared to
17 percent of 93 nests i wrgeas d areas,

" Another factor which may increase nest
losses §n ungruzed cover was reported by

- Hommond (Personal communication), He

s

e ¢y e
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found that swalking to nests in grazed areas
did not fnercase predation rates as much as
walking 1o nests I ungrazed cover,

Other workers huve fomid higher aesting
success It ungrazed than en grazed arcas,
Iler (Unpublished report on file at the
Refitge) stucdied 377 duck nests on Cres-
cent Lake National Wildlife Reluge, Nee
Lraskn. e fownd noesting success ranging
from a low of 2 percent on sommer grazed
areas to a high of 21 percent {v idle areas,
The second highest suceess observed by
Imler was on hayed and lightly grazed
arens where 14 percent of the nests hatehed.
Anderson (1857:78) reported that 422 per-
cont of 116 nests on fdle land in Califorsia
hatched while none of 7 nests on grazed
Band hatehud, Glover (1936:41) found 244
pereent nesting success on jdle ad lightly
grazed areas in Jowa compared to only 10,5
pereent suceess on heavily and modertely
grazed areas.

Burgess et al, (1965) reported bigher sue-
cess on moderately grazed arens on Union
Slough National Wildlife Nefuge, ITowa,

- than on idle areas. Most of the idle cover - -

stugdied, however, consisted of harrow strips
or small clumps which this study (Table 5),
as well us that of Moyle (1961), found to
be especally vulnerable to predation, A
more recant study i lowa compared nest
survival for 60 simulated nests in each of
3 land use calegories (Weller, personal.
convimunication). On grazed lands survival
was 10 pereent, on lands gruzed the provi--
ous year 17 pereent, and on idle Jands 30
percent, ’ A
Relatively low nest success (22 percent)

“was ‘reported by . Keith (1961:78) in 90 - -

acres of ungmzed’ cover, This aren con-’
tained about 51 water areas which oeeupied
abaut a third of the land and resulted in o
pattern of narrow Lands of upland cover
between water nreas or between waler areas
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and the ]wrimulur fence, lle also unoted
thaut nests 23 L or less from water were sub-
jeet 10 Wigher predution thin elsewliere on
the sty area, This, coupled with the pat-
terss of upland cover, upparently made uests
on this area especially vuluerable to predas
tion, Lle observed comparatively high nest-
Ing suceess (35 percent) on another une
grazed area of 43 acres,

Errington {1903:187) pointed out that
half to three-quarters of the nests of some
bircds may Eall mnd still allow the breeding
female to ralse a browd, and Stoddaed
(1932:225) Tound thut when observed nest-
Ing suecess was hetween 20 and 40 pereeat
nearly all fewnle bobwhite (Coltnus cir-
gintannus) produced young becanse of ree
nesting, On the Woodworth Study Arcea in
1966, when at least 50 percent of an esti-
mated population of 633 paiss of ducks pro-
duced broads, the observed nesting sucerss
for 63 nests was 33 pereent, In 1867, when
at least 31 percent of an estimated popula-
tion of 661 pairs of ducks produced broods,
the observed nesting success for 152 nests

was 20 percent. 1 suspeet that- the actual -

production during 1966 and 1967 was higher
than - the data indicate because all Lroods
were not seen, but even so, the L4 percent
observed nesting success on grazed arcas
found during this stady would not main-
tain the duck population, The 28 percent

success observed on idle areas would maine-

tain and perhaps fnerease the population.

CONCLUSIONS AND
RECOMMENDATIONS

In reviewing literature 1 was unable to -
" find a single example where grazing or -
other cover removal activities increased

waterfow! production. An outstanding ex-
ample of the Importance: of “undisturbed
rover was reported by Mihelsons (1068:45)
_on three islands in o Latvian Lake where

duck nesting ncrewsed from 6 o 8§ thoes
when mowing and grazing were discon-
tiwed, He found 5 ta 7 mallard, shovele,
and pintall nests per year before grazing
and mowing were stopped, This average ine
creased to 40 nests after cessatlon of these
activities.  In his  concluding  remarks
Mihelsons (1908:46) staled: “The above

- examples show that in places where breed.

i of ducks is destruble, cconumie uctivity
is not permissible,”

In uur North Dakota study, higher pair
populations, higher nest densittes, and
Ifgher nesting success were found in un-
grazed cover than in any other land-use
type studfed, Another Impurlnm mluml.tgc
of ungrazed cover was suggested by Leo-
pold (1933). He noted that stnce most wa.
terfow] begin to nest befure new growth s

wal cover from the previous year permits
birds to begin nesting earlier and allows a
longer thne for renesting,  Any activity
which reduces residun! cover from the
previous year may adversely affect water

fowl: production.- Elimination of -grazing.- - ...

and mowing activities. will result in in-
creased waterfowl prodnction.

Other types of manipulations may rcsnlt
in further increases in wuturfm\'l produc—
tion, Rank cover, such as provided by the:
Soll Bunk Progratn, appears to be nn tdead
objective. In Minnesota,. Moyle (1961)
demonstrated the value of Soil Bank cover
to nesting ducks.- Similarly, Duebbert (1969)

found higher duck nest densities and sue.
* cess In rank, dense cover ereated under the - - 5
Cropland - Adjustment  Program  in Soulh '

Dakota’ than on uny ‘other cover’ studied. -
Other wildlife species benefit from rxmk
cover. Dahlgren (1967) reported thiat Sofl
Bank land was highly beneficial to ring-
necked pheasants { Phasianus colchicus) in

South Dakota. 1 found high populgtiqnsno'f '

.r

‘stltable for nesting, the presence of resid-- - .

[

g
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s!mrl'a-luilcd grouse (l’cdu‘acm."fcs phasianel-

fug) on North Dakota Sof) Bank and Crop-
land Adjustinent fields, and the highest

greater © prafrie - chicken  (Tympanuchus

eupldo) - populations T have observed . in

o North Dakote were on Soil Bank lands, .

Based on thie above findings 1 recoms

Cmends '

b g

'_ © Dnewies, I, G,

1 That grazing and haying be discon- -
tinued as regular fandiuse practices on
o areas managed primatily for upland nesting
+ ducks and upland game binds, o

2. That’ dense, rank cover similar to

| '-"-‘-“I.CI’U[)]lllltl_J\ll]liﬁlllll.‘lll Program -cover de-
. seribied by Duebbert (1969) be established
¢_on reverted cropland areas muiaged for

duck prodluction.” -

-8, That pertodie Burning or soil disturb-

o et o alter plant sueeession, fertilization, -

or combinntions of these be tested as tieans

" of creating dense, mnk cover,

4. That studies be contivued to refine

methads for creating and maintaining the
“most productive nesting coves for upland

nesting dlucks, e
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